nAPA3HT0J10rHX, 49, 6, 2015 


yffK 598.2:576.895.1+591.111.1 

B3AHMOOTHOIUEHHR B CHCTEME 
«ATJ1AHTHHECKHH rJiyilbllll FULMARUS GLACIALIS— 
UECTOM TETRABOTHRIUS MINOR (CESTODA: 
TETRABOTHRIIDAE)»: OH3HOJIOrHHECKHE ACIlEKTbl 

© M. M. KyKJiHHa 

MypMaHCKHH MOpCKOH 6HOJIOFHMCCKHH HHCTHTyT KHU, PAH 
yji. Bjia^HMHpcKaa, 17, MypMaHCK, 183010 
E-mail: MM_Kuklina@mail.ru 
nocTynmia 13.03.2015 

OnpejieaeHbi noKa3axeaH GeaKOBoro o6mch3 axaaHXHuecKoro rayntima Fulmarus gla- 
cialis L., 1761 h napasurapyiomeH b hcm liccxoabi Tetrabothrius minor Loennberg, 1893 
(Cestoda: Tetrabothriidae). B cjih3hcxoh pa3Hbix oxaenoB tohkoxo KHiucuHUKa nxnu h b 
cipoGuiiax uecxoa H3ynajiH aKTUBiiocTb h KHHCTHKy aecopGmm npoxeojiHTHHecKnx 4>ep- 
MeHTOB c numeBapHTciibHo-TpaHcnopTHbix noBepxHocxeil. noxasaHO, uxo ripen Mymecx- 
BeHHafl jioKanH3auHH TCTpaSoTpHua b npoKCHMaabHOM oxaeae KumeuHHKa raynbima 
onpeaeaaexca oGuaueM numu u bmcokoh aKTHBHOCTbio numeBapHTeabHbix (JiepMeHXOB b 
3tom yuacTKe khuikh. ycxaHOBJieHO, hto rnapoaiix Gemcm, Hcnoab3yeMbix kbr- napa3irxa- 
mh, TaK h xo3acBaMn, npoucxoauT raaBHbiM o6pa30M b npouecce noaocTHoro numcBapc- 
hhji. d)H3HoaorHuecKoe coctoahhc 3apa>KeHHbix raynumefl b iHauuTcabuofi cxeneHH 3a- 

BHCHT OT HHTeHCHBHOCTH HHBa3HH H CTaaHH 3peaOCTH XexpaGoxpHHa. 

Kjimneebie cjioea : axaaiixHaecKMH raynwui, uecxoaa, Tetrabothrius minor, GeaKOBbiil 
oGmch, npoxea3bi, cau3ucxaa KHUieHHHKa, naa3Ma KpoBH. 


JleHTOHHbie uepBH poaa Tetrabothrius (Cestoda: Tetrabothriidae) npeflCTaB- 
jijhot co6oh aoMHHHpywmyK) rpynny uecxoa b rejibMMiiTOiJjayne aunaiiTHue- 
CKoro rnynbima Fulmarus glacialis L., 1761 b pa3JiHUHbix paiiOHax MnpOBoro 
OKeaHa (Riley, Wynne Owen, 1975; Mallory et al., 2007; KyKJiHH, 2013). B Ea- 
peHueBOMopcKOM pernoHe Ha otkpbitoh aKBaTopHH h Ha apxHnejiare LUmiu,- 
6epreH oTMeueHo 3apavKeHne raynbimen bhjiom Tetrabothrius minor Loen¬ 
nberg, 1893, npH 3TOM 3KCTeHCHBHOCTb HHBa3HH COCTaBJlflJia 100 %, a HH^eKC 
oShjihh — 517.9 3K3. (KyKJiHH, KyKJiHHa, 2005; KyKJiHH, 2013). Crojib Bbico- 
Kaa 3apaaceHHOCTb napa3HTaMH He moikct He OKa3bmaTb bjihhhhh Ha o6in,ee 
(J)H3HOJiorHHecKoe cocTOHHHe h SnoxHMHuecKHe npoueccbi b opraHH3Me xo- 
3HHHa. H3MeHeHHH b oSMeHe BeigecTB mopckhx iithu, npH HHBa3iiH Tetraboth¬ 
rius erostris Loennberg, 1889 paHee aapemcTpupoBaiibi npn HCCJienoBamiH 
MoeBOK, mopckhx h cepeSpncrbix naeK (KyKJiHHa, KyKJiHH, 2006, 2011; KyK¬ 
JiHHa h up., 2009; H3BeKOBa, KymiHHa, 2014). Tlpii aHajiii3e SnoxiiMHuecKiix 
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noKa3aTeneH njia3MBi KpoBH L iaeK, 3apaaceHHBix T. erostris, oxMeneHBi Hapyrne- 
Hiia b 6ejiKOBOM, yraeBOAHOM h jihhhahom oSMeHax opraHH3Ma xo3aHHa (Kyx- 
jiHHa, KyioiiiH, 2006, 2011). FIpn napa3HXHpoBaHHH uecxoA po^a Tetrabothrius 
b niimeBapiiTejibHOM xpaxxe MoeBKH ycxaHOBJieHO CHH>KeHHe aKXHBHoexn 
npcrrea3 cjih3hcxoh oOojiohkh KHinenHHKa xax y B3pocjiBix ocoSeii, Tax h y hx 
nxeHU,OB (KyioiHHa h AP-, 2009; HaBeKOBa, KyioiHHa, 2014). 

ATJiaHTiiHecKiie rjiynBimn EapenueBa Mopa b sxom acneKxe ao Hacxoamero 
BpeMeHH ocTaBajincb He H3yneHHBiMH. C ynexoM bbicokoh hhcjichhocxh, no- 
BceMecTHoro pacnpocxpaiieiina 3thx nxHU, b perHOne h mohobhaoboxo cocTaBa 
HX HeCTOAO(]jayHbI npn BBICOKOH HHTeHCHBHOCTH HHBa3HH HMeHHO napa3HTap- 
naa CHCTeMa «axjiaHXHHecKHH rjiynbim — uecxoAa T. minor» npeACxaBJiaex 3Ha- 
HHXejIBHBIH HHTepeC B njiaHe (J)H3HOJIOrHHeCKHX B3aHMOOXHOHieHHH. lloSTOMy 
CpaBHHTejIBHBIH aHajIH3 aKTHBHOCTH nMUeBapMXejlBHBIX (JiepMeHTOB y napa3H- 
tob h hx xo3aeB, H3yneHHe pojin npoaeccoB nojiocTHoro h MeMOpaHHoro nn- 
iu,eBapeHHa b niApojiH3e Ocjikob, a xaxace HCCJieAOBaHHe noKa3axejieH 6eaKO- 
Boro oOMeHa no napaMeTpaM nna3MBi KpoBH 3apaaceHHBix nxmi, Moacex npo- 
JIHTB CBeT Ha MHOrne CJIOXCHBie BOnpOCBI, CBa3aHHBie C 3TOH TeMaTHKOH. 

B CB33H c 3thm uejiBio Hacxoameii paOoTBi 6bijio H3yneHHe ocoSeHHoexeii 
MeTa6ojiH3Ma OejiKOB axjiaHxnnecKoro raynBima h hx rejiBMHHTOB (T. minor) c 
HcnojiB30BaHHeM SnoxHMHHecKHx MeTOAOB HccjieAOBaiiHH, a xaxace cpaBiieHHe 
Bjmanna TexpaSoxpHHA Ha (})H3HOJiorHHecKoe cocxoanne opraHH3Ma xoaamia b 
33BHCHMOCXH OX HHXCHCHBHOCXH HHBa3HH H CXa^HH 3pejIOCXH HepBCH. 


MATEPHAJI H METO/1HKA 

MaxepHan co6pan b xoAe MopcKoii 3KcneAHH,HH na HHC «flanBHHe 3eaeH- 
Ubi» b aBrycxe 2009 r. B KanecxBe oOtexxoB nccjieAOBanHa BBiOpaiiBi axjianxH- 
necKHH rjiynBim F. glacialis (10 3K3.) h uecxoAbi T. minor. 

FIxhu B3BeiHHBajiH, onpeAenajiH nojiOByio npHHaAJieaaiocxB. J\nx Ohoxhmh- 
HeCKHX HCCJieAOBaHHH HCnOJIB30BaJIH nJia3My KpOBH H CJlH3HCXyiO oOonoHKy 
KHHienHHKa rjiynBimeii, a xaxace cxpoOHUBi oSHapyjKeiiHBix jichxohhbix nep- 
BeH. Ox6op npo6 KpoBH y nXHU npOH3BOAHJ!H H3 nOAKpBIJlBUOBOH BeHBI. KpOBB 
coOnpajiH b npoOnpKH c renapHHOM Haxpna, nna3My KpoBH oxAeaajiH ueHxpn- 
(JiyrnpoBaHHeM npn 3000 o6/mhh b xeneHne 20 mhh h 3aMopa>KHBajiH. Hepe3 
2—3 h nxnu BCKpBiBajiH, BBipe3ajiH xohkhh KHiueHHHK h AeanjiH ero Ha 3 paB- 
hbix no AJMHe oxaejia: npoKCHMajibHBin, MeAHajiBHBiH h ahcx3jibhbih. KimieH- 
hhk npenapnpoBajiH, yuajouin XHMyc h H3 xajKAoro oxAeaa KiimenHHKa chhm3- 
jih h 3aMopa>KHBajiH cjiH3HCxyio oOonoHKy Aaa AankHeiimero HCCJieAOBaHiia. 
flu a H3yneHHa ocoOeHHoexen MeM6paHHoro nmueBapeHiia y nxHii, h jieHxon- 
hbix xepBeii HcnojiB30BajiH mcxoa nocjieAOBaxejiBHOH Aecopounn (jjepMeiixoB c 
nHmeBapnxeaBHO-xpaHcnopxHBix noBepxHoexeii (Ky3BMHHa, 1976). /],Jia sxoro 
HccneAyeMBie o6pa3UBi ((JiparMeHXBi npoKCHManBHoro ox^ena KimienHHKa a^h- 
hoh 1 — 2 cm h cxpoSnjiBi reJiBMHHXOB) noMemajiH b npoSnpKH c 5 mji oxaa>K- 
AeHHoro pacxBopa PHHrepa 6e3 rjnoK03Bi AJia xenjiOKpoBHBix >khboxhbix h 
BcxpaxHBaan Ha Poxaxope Multi Bio RS-24 (JlaxBiia). B pa6oxe ncnoAB30BaAH 
npoKCHMaaBHBiii oxAea KHUienHHKa, nocKoaBKy b HeM npoueccBi nepeBapiiBa- 
Hna nnmn h BcacBiBaHna HyxpneHXOB y jkhboxhbix npoxeKaiox HanSojiee hh- 
xeHCHBHO (YroaeB, 1986). OpaKunio noaynaaH nepe3 30 c, nocaeAyiomne 
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cjjpaKLum (JJz —^ 4 ) — nepe3 Kaac^bie 15 mhh. 3aTeM cnH3HCTyio o 6 onoHKy hc- 
cjie^yeMbix c|)parMeHTOB KninemniKa h CTpoSnjibi renbMHHTOB B3BeniHBajiH h 
roMoreHii3iipOBajiii b 5 mji pacTBOpa PHHrepa. nojiyneHHbie (JjpaKijHH —/J , 4 
h T 3aMopaaaiBajin. OpaKpiia ^ coAepaona (JjepMeHTbi, ji0KanH30BaHHbie b 
MeacBOpciiHOHHOM npocTpaHCTBe h ynacTByioipHe b nonocTHOM nnmeBapeHHH. 
Bo c^paKipiax JJ 2 —A4 npucyTCTBOBajiH 3H3hmbi, a^cop 6 HpoBanHbie Ha ipe- 
tohhoh KaiiMe 3iiTepoL[HTOB KHiHKH h ynacTByiomHe b MeM 6 paHHOM nniije- 
BapeHiiii. ToMorenaT cjih3hctoh KHincHHHKa nTHu; (r) — 3to cjjpaKHHa, co- 
Aepacanjaa npoHiioclJUKCupoBainibie Ha 3HTepouHTax cjjepMeiiTbi, a roMoreHaT 
jieHTOHHbix nepBeii T. minor — cJjpaKpHa, coflepacamaa npoHnocBasaniibie c 
noKpoBaMii napa3HTOB c|)epMCHTbi h cJjepMen™ hx BHyTpeHHHx opraHOB. 

Bnocjre^CTBHH Bee 3aMOpo»ceHHbie npo6bi o6pa6aTbiBanH b na6opaTOpHbix 
ycjiOBnax. B cjih3hctoh ooojronKe KHinenHHKa nTHu; h CTpo6njiax rejitMHHTOB, 
a TaK5Ke b nonyHeunbix ([jpaKHnax ,/Jj—/f 4 h Y onpeAejiann aKTHBHOCTb npoTe- 
a3 c noMombK) MeTO^a AHCOHa b MOAH(J)HKauHH JI. H. AjieKceeHKO no npn- 
pocTy THpo3HHa (Anson, 1938; AjieKceeHKO, 1968). B KanecTBe cy6cTpaTOB 
Hcnojib30Bajin 1%-Hbie pacTBopbi Ka3eHHa (pH 8.4) h reMorno6HHa (pH 5.0). 
Bee cy6cTpaTbi npuroTOBJieHbi Ha pacTBOpe PHHrepa fljia TennoKpOBHbix >kh- 
bothbix. npn Hcnojib30BaHHH b KanecTBe cy6cTpaTa pacTBOpa Ka3enHa H3Mepe- 
Ha aKTHBHOCTb mejionHbix npoTea3 (LU,n). C noMombio pacTBOpa reMornoGniia 
onpe^eaena aKTHBHOCTb khcjibix npoTea3 (Kn). Akthbhoctb npOTeonHTHHe- 
CKHX 4>epMeHTOB BbIpa>KajIH B MMOJIb THp03HH3 B 1 T TK3HH 3a 1 MHH. 

fljia aHajiH3a oco6eHHOCTen nHipeBapeHna paccnHTaH K03(})(j)Hu;HenT 
M/n — OTHomenne aKTHBHOCTH (|)epMeHTOB MeM6panHoro nnmeBapeHHa k aK- 
thbhocth (|)cpMeHTOB nojiocTHoro nnmeBapenHa. 

B nna3Me KpoBH raynbiuia H3MepeHbi 13 noKa3aTeneH 6ejiKOBoro o6MeHa: 
KOHueHTpauna o6mero h coaepacaHHe 6eaKOBbix (j)paKijHH (KaMbmiHHKOB, 
2000); ypoBeHb MO^H(|)HUHpoBaHHOH (j)opMbi aabOyMHiia (TpoHUKHH h ap., 
1986); KOHpeHTpaiiHa pHpKyjiHpyiomHX HMMyHHbix KOMnaeKCOB (H,MK) 
(JlaSopaTopubie..., 1987). Akthbhocth ajiaHHHaMHHOTpaHccj)epa3bi (AaAT), 
aenapTaTaMHHOTpaHC(})epa3bi (AcAT), raMMa-niyTaMHJiaMHHOTpaHC(f)epa3bi 
(y-rT<P), a TaK5Ke KOimeHTpaHHH MoneBHHbi, mohcboh khchotm h Kpearamma 
onpe^ejieHbi c noMombio Ha6opoB ana Shoxhmhhcckhx HccjieaoBaHHH HnT 
«A6pHC+» (PoCCHa). AKTHBHOCTb XOJIHH3CTepa3bI HCCJieflOBaJlH C HCn0Jlb30Ba- 

HHeM 6HOTecTa (JjnpMbi «Lachema» (Hexna). 

KpoMe toto, onpe^eaena KoimeHTpauna oomero 6eaKa b CTpooHjie T. mi¬ 
nor, KOTOpyio BbipaacajiH b Mr Ha 1 r cwpoil Maccbi (Lowry et al., 1951). 

B KaacflOM OT^eae KHUieniinKa onpenejiajin BH^OByio npHHaAJieacHOCTb 
o6napy>KeHHbix rejibMHHTOB h KOJiHnecTBeHHbie noKa3aTejm 3apaaceHiia (hh- 
TeHCHBHOCTb HHB33HH - HH), a TaiOKe paCCHHTbIBajlH Cpe^HIOIO HH H HHAeKC 

o6HJTHa (HO). 

06pa6oTKa pe3yjibTaTOB BbinojiHeHa c noMombio CTara cth m ec ko ro naKeTa 
((Microsoft Excel». Bee /iamibie npe^cTaBJieHbi b TaSanuax b BH^e cpeflHero 
apH(J)MeTHHecKoro 3HaneHHa c yKa3aHHeM cTaH^apTHoil oluh6kh. /(ocTOBep- 
hoctb pa3JiHHHH Meac^y cpaBHHBaeMbiMH 3H3HeHHaMH 6 hoxhmhhcckhx napa- 
MeTpoB orteHHBajiH no t-KpHTepmo CTbioneiiTa (MaTionniHeB, 1990). 
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PE3yJII»TATbI 


Bee oScjieAOBaHHbie oco6n nTHii 0Ka3anncb caMitaMH. flua Bcex nccne- 
AOBaHHbix rjiynbimen OTMeneHbi bmcokhc noKa3aTenn 3apa>xeHHOCTH jichtoh- 
hbimh L iepB«MH T . minor . Pacnpe^eneHHe TeTpa6oTpHHA no ahi-ihc KnmeHHH- 
Ka xo33HHa 6bijio HepaBHOMepHbiM. CaMbie blicokhc napaMeTpu 3apa>xeHHa 
3aperHCTpnpoBaHbi b npoKCHMajiBHOM OT^ene KnmeHHHKa: HO cocTaBHJi 
205.5 3K3., HH BapbupoBana b npe^enax ot 83 ao 372 3K3. B Me^nanLHOM ot- 
Aene KinnenHHKa noKa3aTejin 3apanceHHii 6bijih 3HaHHTenbHO Hn>Ke: HO — 
32.2 3K3., HH — 3—131 3K3. H 3 10 nccneAOBaHHbix nrap b AHCTanbHOM OTAe- 
ne KnmeHHHKa uecTOAti o6Hapy>KeHbi tojibko y 4 oco6en (HO 1.8 3K3., 
HH - 1 - 8 3K3.). 

no pe3ynbTaTaM napa3HTOJiornHecKoro aHann3a Bee rnynbimn paanencHbi 
Ha 2 rpynnbi. nepByK) rpynny cocTaBHJiH 5 nrau, HHBa3HpoBaHHbix HenoJio- 
B03pejibiMH uecTO^aMH (^JiHHa Tena nepBen He npeBbimana 4—5 cm, b nacTux 
CTpoSnji He oOHapyxceHbi nojiOB03pejibie nnita). HH BapbnpoBana b npe^e- 
nax ot 115 ao 274 3K3., a HO cocTaBHJi 225.6 3K3. OcTajibHbie 5 raynbimen 3a- 
paaceHbi noJioB03pejibiMH JieHTOHHbiMH nepBHMH, jiimua. KOTopbix Aocrarana 
20—25 cm. napaMeTpbi 3apa>K6HHOCTH abhhbix nrau 6buiH HecKOJibKO hh>kc: 
HH — 37—131 3K3., HO — 102.2 3K3. 3th rnynbimn cocTaBHJiH BTopyio 
rpynny. CnenyeT noAHepKHyib, hto 3aKOHOMepHOCTH pacripenenenna nepBen 
BAOJib KnmeHHHKa xo3AHHa HAeHTHHHbi y nmu H3 o6enx rpynn (Ta6n. 1). npn 
cpaBHeHHH cpeAHHx 3HaneHHH HH ycTaHOBjieHO, hto b npoKCHManbHOM h Me- 
AHanbHOM oTAenax y nran, 3apa>KeHHbix mojioabimh necTOAaMH, kojimhcctbo 
nepBen 6buio Sojibine b 2.0 h 3.4 pa3a cooTBeTCTBeHHO, neM y rjiynbimen, hh- 
Ba3HpOBaHHbIX nOJIOB03pejIbIMH TeTpaSoTpHHAaMH (p < 0.05). B AHCTanbHOM 
oTAene H3 5 iithu I rpynnw TOJibKO y oahoh oco6h o6Hapy>KeH 1 3K3. T . minor . 
Y rjiynbimen, 3apa>KeHHbix nojioB03penbiMH nepBHMn, HaOjnoAaJiacb HHan 
KapTHHa (Ta6n. 1). 


TaGjiHua 1 

HHTeHCHBHOCTb HHB33HH T. millOr B OTflejiaX KHIIICHHHKa 

aTnaHTHHecKoro rjiynwma 


Table 1. Intensity of invasion by T. minor in departments 
of intestine of northern fulmar 


rioKa 3 aTeiiH 

Oxnejiw KHmeHHHKa rnynwma 

npOKCHMaJILHblH 

MefluajitHBiH 

ZtHCTaJIBHBIH 


I rpynna 


HH, 3 K 3 . 

195.8 ±24.4 
(115—274) 

29.6 ± 14.9 
(12—94) 

0.2 ± 0.18 
(1) 


11 rpynna 


HH, 3 K 3 . 

97.8 ± 18.8* 
(37—131) 

8.6 ± 1.9* 
(3—16) 

3.4 ± 1.0* 
(4-8) 


np HMeuaHHe. 3flect ii b Tabji. 2—4. * — pa 3 jnmiM aociouepnu otho- 
CHTenbHO noKa3aTeaeH rjiynwuieft I rpynnw (p < 0.05). 
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T a 6 ji up a 2 


Akthbhoctb npoTea3 cjih3hctoh H3 ox^ejiOB KHUiemiHKa aniam HnecKoro rnynbima 
npn pa3HOH HHTeHCHBHOCTH HHB33HH T. minor 


Table 2. Activity of protease of mucosa from departments of intestine of northern fulmar 
given different intensity of invasion by T. minor 


noKa3aTenH 

OTfleaw KHineHHHKa rnynbima 

T. minor H3 
npoKCHManbHoro 
OTnena 

npOKCHMailbHWH 

MeAHajibHWH 

^HCTaJIbHBIH 



I rpynna 



LUejiomiaH npoTea3a 

2.7 ±0.08 

1.8 ± 0.16 

1.9 ±0.21 

0.21 ±0.02 

Kucnafl npoTea3a 

1.1 ±0.05 

0.6 ±0.05 

0.54 ±0.1 

0.14 ± 0.013 



II rpynna 



IHeJiouHaa npoTea3a 

2.6 ± 0.1 

1.2 ± 0.11* 

1.2 ±0.06* 

0.16 ±0.01 

Kucjiaa npoTea3a 

1.2 ±0.1 

0.42 ±0.03* 

0.45 ± 0.026 

0.1 ±0.01 


Hapany c 3thm yeraHOBneHO, hto Macca Tena raynbimen H3 I rpynnbi npe- 
Bbiiuajia Maccy Tena nmn H3 II rpynnbi b cpenneM Ha 46.0 r, huh Ha 6.0 % 
(I rpynna — 769.0 ± 6.4 r; II rpynna — 723.0 ± 9.2 r; p < 0.05). KpoMe Toro, 
cpe^Haa cyMMapnaa Macca HenonoB03penbix TeTpaGorpHnn b KHmemiHice rny- 
nbmieft cocTaBHJia 1.58 ±0.41 r, a cyMMapHan Macca nonoB03penbix pecTOfl 
6bina b 2 pa3a Menbine - 0.79 ± 0.4 r (p < 0.05). B to ace BpeMn conepncaHHe 
6emca b Tene HepBeft H3 II rpynnbi b 2 pa3a 6bi.no 6onbuie no cpaBHeHHio c koh- 
ueHTpau,Hefl 6emca y pecTOfl H3 I rpynnbi (I rpynna — 11.9 ± 0.1 Mr/r; II rpyn¬ 
na — 23.8 ± 0.2 Mr/r; p < 0.05). 

YcTaHOBneHO, hto aicTHBiiocTb npoTea3 no nnnne KHmeniiHica rnynbimen 
pacripenenetia nepaBiiOMepHO (Ta6n. 2). MaKCHManbuan npoTeonHTHHecicaa aic- 
THBHocTb xapaKTepua juih npoxcHManbHoro oTjiena KHineHHHKa, a ee cHnace- 
HHe 3aperHCTpHpoBano b nanpaBneHHH ot npoxcHManbiioro k nncTanbiioMy 
OTneny. flpn HHBa3HH HenonoB03penbiMH TeTpaGoTpnnnaMn aKTHBHOCTH LU,n 
h KII b npoKCHManbHOM OTnene He hmciot cymecTBeHHbix OTnHHHii ot aHano- 
rHHHbix napaMeTpoB y mnn. aapaaceniibix 3penbiMH nepBUMii. B to ace EpeMa 
noxa3aHO CHHaceHHe aKTHBHOCTH 111,11 b MennanbHOM h nncTanbHOM OTnenax 
cnH3HCTon KHineHHHKa nran, 3apaaceHHbix nonoB03penbiMii HepB»MH (II rpyn¬ 
na), Ha 33.3 h 36.8 % cooTBeTCTBeHHo no cpaBHeHHio c noKaiaTennMii rnynbi- 
ineii H3 I rpynnbi (p < 0.05). CyMMapHaa aKTHBHOCTb 111,11 Bnonb KHineHHHKa 
Bbiine y nmn H3 I rpynnbi Ha 21.9 % no cpaBHeHHio c cyMMapHoii aKTHBiio- 
CTbio LU,IT y mynbiuien H3 II rpynnbi (I rpynna — 6.4 ±0.5; II rpynna — 
5.0 ± 0.3; p < 0 .05). luaHetiHfl cyMMapHoii 3kthbhocth KII y aHanronpyeMbix 
rpynn acHBOTHbix He HMenn nocTOBepHbix pa3nHHHii (I rpynna — 2.2 ± 0.2; 
II rpynna — 2.1 ± 0.2; p > 0.05). 

CnenyeT oTMeTHTb, hto aKTHBHOCTH 111,11 h KII b cTpo6nne TeTpaooTpii- 
nn 3HaHHTenbHO unace aKTHBiiocTen 111,11 h KII cnH3HCToii npoKCHManbHoro 
OTnena KHineHHHKa rnynbiina (Ta6n. 2). Mononbix nepBeii stot noKaaaTenb 
MeHbine b 12.8 h 7.8 pa3 cootbctctbchho, a nna nonoB03penbix nepBeii b 16.2 
h 12.0 pa3 (p < 0.0.5). 

Ilpn nccnenoBaiinn ocoSennocTen mimeBapeiiiifl rnynbima h TeTpa6oTpiiiin 
b 3aBHCHM0CTH ot cTeneHH 3penocTH nepBeii npoBeneHO ii3yHeHiie khhcthkh 
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TaSjiniia 3 

AKTHBHOCTb npOTea3 BO c|)paKLIII>TX (/[j-T), fleCOp6HpOBaHHbIX CO CJIH3HCTOH KHmeHHHKa 

aTnaHTunecKoro rjiynbima n TeryMeHTa T. minor 


Table 3. Activity of protease in fractions desorbed from the digestive-absorptive surfaces 
of the intestine of northern fulmar and cestodes T. minor 


IloBepx- 

HOCTb 

Ai 

A 2 

As 

A 4 

r 



IHejioHHaa npoTea3a 



Irpynna 

1.7 ±0.11 

0.33 ±0.03 

0.15 ± 0.01 

0.1 ±0.01 

0.42 ± 0.03 


2.6 ±0.2* 

0.3 ±0.01 

0.05 ±0.001* 

0.03 ±0.001* 

0.21 ±0.02* 

II rpynna 

1.6 ±0.36 

0.32 ±0.06 

0.15 ±0.03 

0.09 ±0.01 

0.4 ± 0.04 


2.8 ±0.2* 

0.2 ± 0.01* 

0.03 ±0.001* 

0.005 ±0.0001* 

0.16 ± 0.01 * 



Kncjiaa npoTea3a 



Irpynna 

0.76 ±0.006 

0.17 ± 0.01 

0.08 ±0.001 

0.05 ±0.001 

0.15 ±0.01 


1.5 ±0.13* 

0.03 ±0.001* 

0.014 ± 0.001* 

0.01 ±0.001* 

0.14 ± 0.013 

II rpynna 

0.7 ±0.15 

0.2 ±0.047 

0.09 ± 0.02 

0.06 ±0.014 

0.15 ±0.017 


0.95 ±0.04 

0.04 ±0.001* 

0.012 ±0.001* 

0.004 ±0.0001* 

0.1 ±0.01 


IIpHMeHaHHe. Han nepiofi — noBepxHOCTb KHmeHHHKa raynbima, nofl nepTOH — TeryMeHT 
T. minor. 


pecop6pHH nHipeBapHTejibHbix ({lepMCHTOB c noBepxHOCTH npOKCHMajibHoro 
oxpejia KHLueHHttKa mnp — ({iparMCHTa HanGojibinero CKonjieHHH pecTop — h 
T eryMeHTa neHTOHHbix HepBen T. minor (Ta6ji. 3). MaxcHMajibHyio aKTHBHOCTb 
npoHBJiHJiH npoTea3bi b jicrKopecoponpyeMon (jjpaKpnn /I, kbk co cph3hctoh 
KHmeHHHKa rjiynbima (b cpepHeM 62.2 % ot cyMMapHoil aKTHBHOCTn), Tax h c 
TeryMeHTa pecTop (b cpepHeM 85.8 % ot cyMMapHoil aKTHBHocTH). Kai< y>xe 
ynoMHHajiocb Bbime, 3th tjiepMeHTbi npttHMMatOT aKTHBHoe ynacTHe b nonocT- 
HOM nHmeBapeHHH. B TO >Ke BpeMH aKTHBHOCTH U\n H Kn TeTpa6oipHHA BO 
(JipaKpHH /I] npeBbimajiH TaxoByio y rnynbimeir b 1.7 pa3a (p < 0.05). Hanpo- 

THB, aKTHBHOCTb LB,]! B TOMOreHaTC JlCHTOHHbIX HepB6H 6bIJta HtDKe LLI,n TOMO- 

reHaTa KHmeHHHKa rjiynbima b 2.2 pa 3 a (p < 0.05). /(jih aKTHBHOCTn khcjioh 
npoTea3bi pocTOBepHbix paaimnnit He o 6 Hapy>KeHO. Akthbhocth npOTea3 bo 
(J tpaKpHHX J\ 2 — J\a nocaepoBaTeJibHO CHM/KajiMCb Kax pjih cjih 3 hctoh KHmeHHH¬ 
Ka, Tax H PJIH nOBepXHOCTH HCCTOp. Ilpn 3TOM HX aKTHBHOCTb BO ([ipaKpHflX 
Jl 2 — 'JX 4 KHmeHHHKa rjiynbima 3aMeTHO npeBbimajia aHajioriiHHbie noKa3aTejin c 
TeryMeHTa TeTpa 6 oTpnHp (p < 0.05). OepMeHTbi yxa3aHHbix (JjpaKpim ynacTBy- 
k)t b MeM 6 paHHOM nHipeBapeHHH. CyMMapHan aKTHBHOCTb mil bo Bcex pecop- 
6 npoBaHHbix (JjpaKpnHX 6/1 1 ? JI 21 ^3 h Jl A ) Ha TeryMeHTe TeTpaooTpnnp npeBbi¬ 
majia 3HaneHHe aHajiorHHHoro noKa3aTeJiH pjih noBepxHOCTH KHmeHHHKa. Yxa- 
3aHHoe pa3JiHHne otmchcho KaK pjih I rpynnbi (TeryMeHT — 3.0; KnmeHHHK — 
2.28; p < 0.05), Tax n pjih II rpynnbi (TeryMeHT — 3.0; kiiuichhiik — 2.16; 
p < 0.05). Ko 3 (|)(J)HpHeHTbi M/n pnn IIJ,n y rjiynbimen H 3 I h II rpynn He hmcjih 
pocTOBepHbix pa 3 JiHHHH (I rpynna — 0.59; II rpynna — 0.62; p > 0.05). B to 
nee BpeMH BKJiap MeM 6 paHHoro nHmeBapeHHH c ynacTiieM khcjioh npOTea3bi 
yBejiHHHBajicH b KnmeHHHKe nTnp, 3apanceHHbix nojiOB03pejibiMii nepBHMii 
(I rpynna — 0.59; II rpynna — 0.71 ; P < 0 .05). YcTaHOBJieHO, hto BKJiap 11 111 b 
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Ta6jinua 4 

noKa3aTejin OejiKOBoro o6MeHa ruia3Mbi kpobh auram HiecKoro rjiynwiua b 3aBncHMOCTn 
OT HHTeHCHBHOCTH HHBB3HH T. minor 


Table 4. Parameters of protein metabolism of blood plasma of northern fulmar depending 

to intensity of invasion by T. minor 


rioKa3aTeiiH 

1rpynna 

11 rpynna 

06 iiihh 6enoK, r/n 

51.74 ± 2.4 

63.3 ± 2 . 6 * 

AnbdyMHH, r/a 

28.7 ± 1.8 

29.7 ± 3.0 

Ajib())a-rjio6yjiHHbi, r/n 

5.1 ± 0.5 

8.9 ± 0 . 7 * 

BeTa-rjio6ynHHbi, r/n 

8.5 ± 0.8 

12.8 ± 0 . 4 * 

FaMMa-rjio6yjiHHbi, r/n 

9.2 ± 1.4 

11.9 ± 0 . 9 * 

MoflmJnmHpoBaHHaa (JtopMa anb6yMHHa, % 

41.4 ± 3.2 

49.2 ± 2 . 1 * 

U,HK, onT. ea. 

58.4 ± 1.5 

62.2 ± 2.0 

y-TTO, ME/ji 

3.7 ± 0.3 

5.9 ± 0 . 4 * 

AjiAT, ME/ji 

2.8 ± 0.2 

4.0 ± 0 . 2 * 

AcAT, ME/ji 

4.4 ± 0.1 

5.3 ± 0 . 3 * 

MoneBHHa, MMOJib/n 

2.9 ± 0.2 

3.2 ± 0.1 

MoneBaa KHCJioTa, mmojib/ji 

1.2 ± 0.1 

1.6 ± 0 . 1 * 

KpeaTHHHH, MKMOJIb/n 

16.2 ± 0.9 

20.7 ± 1.2 


MeMSpaHHoe nnmeBapenne y mojioabix T. minor 6oabine, neM y 3peabix. TaK, 
K03(|)cj)HLtHeHT M/n Ann nepBen H3 I rpynnbi cocTaBHJi 0.23, a Ann II rpynnbi 
0.14 (p< 0.05). 

flaa onpeneaenna ypoBna MeTa6oaH3Ma 6eaKOB b opranH3Me HHBa3HpoBan- 
hbix nTHu; H3MepeHbi OttoxHMHHecKHe noKa3aTenH b naa3Me KpoBH. Pe3yabTa- 
tbi HccJie^OBaima Ann raynbiinen I n II rpynn npeacraBaenbi b xa6a. 4. 06pa- 
maiOT Ha ce6a BiinMaHne 6ojiee bbicokhc 3HaneHHfl aKTHBuocra TpancaMHHa3 
(Y-TTcD, AjiAT, AcAT) (b cpe^HeM b 1.4 pa3a), ypoBHB mohcboh khchotbi 
(H a 33.3 %) h Mo^HtJtHUHpoBaHHOH <|)opMbi aabGyMHHa (Ha 19.0 %) y raynbi- 
uien, HHBa3HpoBaiiHbix nojiOB03pejibiMH nepBUMH (p < 0.05). CoflepacaHne 
L(HK b njia3Me kpobh nTnu H3 o6enx rpynn He HMeao ^ocTOBepHbix pa3aHHHH. 
KpoMe Toro, y n™rj, 3apa>KeHiibix noaoB03peabiMH necToaaMii, Koimeinpamifl 
o6inero 6eaica b njia3Me KpoBH noBbiinaeTca Ha 22.4 % no cpaBHeHHto c napa- 
MeTpaMH raynbiineH H3 I rpynnbi (p < 0.05). KaK noica3aa aHaan3 npoTeHHO- 
rpaMM, yBeJiHMeiiHe ypoBiia oomero 6ejiKa raaBHbiM o6pa30M cbb33Ho c noBbi- 
uieHHeM coflepacaHHa aab<fia-rao6yaHHOB (Ha 42.7 %), 6eTa-rao6yaHHOB 
(Ha 50.6 %) h raMMa-rjio6yjiHHOB (Ha 29.3 %) (p < 0.05). HeoGxo/piMO OTMe- 
THTb, hto npH 6oaee bbicokhx aScoanmibix 3Ha i teHnax 6ejn<OBbix tjjpaiajHH b 
naasMe KpoBH nTHH II rpynnbi nponeiraioe cooTHomeHHe noKa3aTeaefi 6eai<o- 
Boro o6MeHa BHyTpH Ka>K^on rpynnbi nTHii HMeao 6oaee cao>KHyio KapTimy. 
B nacTHOCTH, OTHOCHTeabHaa /ioaa aabSyMHHa y nTiiu; I rpynnbi cocTaBaaaa 
55.5 %, a y nTHU II rpynnbi — 46.9 %. J\nn ocTaabHbix (JjpaKLtiiH pa3aiiHiia 
OKa3aancb He cyinecTBeHHbiMn. 
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OBCYiK^EHHE 


riojiHbiH KoppeKTHbifi aHajiH3 nojiyneHHbix peaynbxaxoB 3HaHHxejibHO aaxpyu- 
HeH H3-33 OTCyTCTBHH KOHTpOJIbHbIX napaMexpOB! nXHIJbl, CBoSo^Hbie OT HHBa3HH 
T. minor , b H3yneHHOH Bbi6opKe o6Hapy>KeHbi He 6biHH. TeM He MeHee HMeio- 
ipneca ziaHHbie no3BOJiaiox npocjieAHXb Hexoxopbie npHHHHHO-cjiepcxBeHHbie 
CBB3H CJIO)KHbIX (J)H3HOJIOrHHeCKHX B3aHMOOXHOUieHHH B napa3HXapHOH CHCTeMe 
«aTnaHTHHecKHH rjiynbiui — T. minor». JleHXOHHbie nepBH JioKajinayiOTca 
rnaBHbiM o6pa30M b npoKCHMajibHOM oxpejie TOHKoro KHiueHHHKa nxHii;, rpe 
OTMeneHa MaKCHMaubHaa aKTHBHocTb nHmeBapHTejibHbix (J)epMeHTOB xo3HHHa. 
B nepe^HeM oxpejie tohkoh khuikh no3BOHOHHbix jkhboxhmx nocxynaiomaa 
riHHta nopBepraexca Han6ojiee HHTeHCHBHOMy ru,xpojiH3y h riocne^yiomeMy 
BcacbiBaHHio (YrojieB, 1986). CooTBeTCTBeHHO b sxom ynacxKe iiHiueBapurejib- 
Horo TpaKTa JleHXOHHbie i iepBH o6ecne L ieHbi nHipeu, Heo6xoAHMOH paa aKTHBHoro 
pocTa h )KH3He^eaTejibHOCTH, a xaKace hmciot B03M0>KH0cxb Hcnonb30Baxb 
(J)epMeHTbi xo3»HHa pua ycneuiHoro rH.apo.nH3a h ycBoeHua nuxaxenbHbix Be- 
ipecxB. Bh^hmo, HMeHHO noaxoMy b npoKCHManbHOM oxaene KHiueHHHKa ray- 
nbiuia 3aperHCTpHpoBaHo MaKCHManbHoe KonHnecxBo xexpa6oxpHHa. 

Pe3yjibxaxbi HCcneaoBaHHa noKa3ajiH, hxo aKXHBHoexb npoxeonnxHHecKHx 
(J)epMeHxoB b roMoreHaxe cxpo6HJibi xexpa6oxpHHa 3uaHuxenbHo HH>Ke axxHB- 
hocxh npoxea3 cjih3hcxoh KHiueHHHKa xo3aHHa (xa6n. 2). B HeKoxopon cxene- 
HH HeBbICOKHH ypOBCHb aKXHBHOCXH 3H3HMOB peCXOa T. minor KOMneHCHpyeX- 
ca 3a cnex 3HaanxejibHOH aacop6pHOHHoii choco6hocxh noBepxHoexH xena 
aepBeft h aKXHBHoro rnaponH3a nnxaxejibHbix BemecxB Ha hx xeryMeHxe, rae 
3a cnex 6ojibmoro KOJiHnecxBa npoxea3 npopeccbi iintneBapenHa npoxeKaiox 
6ojiee aKXHBHO no cpaBHeHHio co cuh3hcxoh o6ojiohkoh KHiueHHHKa xo3aHHa. 
06 3xom cBH^exejibcxByex, b nacxHocxH, cpaBHHxenbHbiH aHaaH3 cyMMapHoft 
aKXHBHOCXH 111,11 bo Bcex aecopGnpoBaHHbix <J)paKu,Hax c noBepxHoexeii xery- 
MeHxa xexpa6oxprom h KHiueHHHKa raynbiiua (xa6n. 3). OcymecxBneHHe npo- 
peccoB rHppojiH3a Gcjikob Ha noBepxHoexn xeryMeHxa, BepoaxHO, aaex hckoxo- 
poe npeHMymecxBo h ana xpaHcnopxa MOHOMepoB b xeno napa3nxoB. AHano- 
rHHHbie pe3yjibxaxbi nonyneHbi paHee npn H3yneHHH ruapouHaa 6c.xkob Ha 
nHmeBapHxejibHo-xpaHcnopxHbix noBepxHocxax uecxoan Eubothrium rugo- 
sum h KHHieaHHKa ee xo3aHHa — HajiHMa, a xaK>Ke npn HccneaoBaHiin npou,ec- 
cob riumeBapeHua b cncxeMe «Bothriocephalus acheilognathi — Kapn» (H3Be- 
KOBa, 1991; KypoBCKaa, 1991). 

Pe3yubxaxbi paHHoro HccneaoBaHHa noKa3ann, hxo HHBa3Ha nonoBoapenbi- 
mh nepBaMH CHHacaex cyMMapHyio 3kxhbhocxb LU,I1 Baonb KHiueHHHKa xo3an- 
Ha. OjmaKo Monoatie h apeabie nepBH Ha noBepxHocTH TeryMeHxa aacoponpy- 
K)x (jiepMeHXbi rHppojiH3a 6ejiK0B oauHaKOBo. 06 3xom cBiiaexenbcxByex cyM- 
MapHaa aKXHBHoexb LU,n Bcex pecop6upyeMbix <J)paKii,HH. IIo Been bhphmocxh, 
oxuHHHa cyMMapHbix aKXHBHocxeu 111,11 Baonb KHiueHHHKa raynbiiuen H3 I h 
II rpynn CBa3aHbi c pa3JiHHHbiM ypoBHeM HHrH6npoBaHHa npoxea3 Ha noBepx- 
HOCXH MOJIOpbIX H 3peJIbIX HepBeH. H3BeCXH0, HXO pecxopbl Cnoeo6HbI HHrn6H- 
poBaxb (JiepMeHXbi (npoxea3bi) KHiueHHHKa xo3aiiHa, xeM caMbiM CHii>Kaa hx aK- 
xHBHoexb h ocna6naa B03pencxBHe Ha napa3iixoB (Pappas, 1978). IIoKa3aHO, 
hxo y MoeBOK, 3apa>KeHHbix uecxoaa.MH T. erostris , yMeHbiuaexca npoxeo.xuxH- 
necKaa aKXHBHoexb b cjih3hcxoh KHiueHHHKa b 33bhchmocxh ox HH (H3BeK0Ba, 
KyKjiHHa, 2014). 
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Bjiiiamie pecTOA T. minor Ha opraHH3M OKOHHaTenbHoro xo3aHHa aTJiaHTH- 
necKoro rnynbima hocht cnoacHbiit h KOMimeKCHLiH xapaKTep. IlpH ncnonb30- 
BaHHii noKa3aTejieii xpoHimecKoro CTpecca (pa3Mep cene3eHKH h OTHomeHne 
reTepOUHTOB K nHM(|)OPHTaM) He 3a(|)HKCHpOBaHbI H3MeHeHH» B (})H3H0J10rHHe- 
ckom coctoshhh aTnaHTHnecKoro rnynbima, HHBa3HpoBaHHoro neHTOHHbiMH 
nepBflMH (Mallory et al., 2007). Ho npH 3tom cnepyeT npHHaTb bo BHHMaHHe, 
hto noKa3aTenH 3apa>KeHHOCTH y HccnenoBaHHbix sthmh aBTOpaMH raynbimen 
6buiH 3HaHHTejibHO 6ojiee hh3khmh no cpaBHeHHio c napaMeTpaMH HHBa3HH 
HCCJieAOBaHHblX HaMH nTIip. TaK, HHTeHCHBHOCTb HHBa3HH neHTOHHbiMH nep- 
bhmh Tetrabothrius sp. y F. glacialis b kojiohhsx CeBepHon KaHa^bi BapbHpo- 
Bana ot 1 ao 50 3K3. h b cpepHeM cocTaBnana 11 ± 13 3K3. (Mallory et al., 
2007). OnpeAenemie 6hoxhmhh6ckhx napaMeTpoB b xope nccneAOBaHHH Man- 

JlOpH C COaBT. He npOBOAHJIOCb. 

no pe3ynbTaTaM npeACTaBneHHoro nccnepoBaHHa ycTaHOBJieHo, hto napa- 
3HTHpoBaHne nojioB03pejibix nepBeir npHBopHT k BbipaaceHHbiM H3MeHeHHaM b 
coctohhhh opraHH3Ma xo3»HHa. TaK, OTMeneHO CHHaceHne Maccbi Tena y rny- 
nbirneH, 3apaaceHHbix noJioB03pejibiMH nepBaMH. Mhothmh HccnepoBaTenaMH 
Ana nrap ycTaHOBJieH MHHHManbHbin npepen CHHareHHa Maccbi Tena b nepnop 
nonHoro ronopamia hjih HeKOTOporo orpaHHneHHa b nnTaHHH (Totzke et al., 
1999; Alonso-Alvarez, Ferrer, 2001). Bo3mo>kho, y nTHp, 3apaaceHHbix no- 
ji0B03peJibiMH nepBHMH T. minor, CHHaceHHe Maccbi Tena CBaiano c pnHTenb- 
HOCTbio 3apanceHHa acHBOTHoro, nocKonbKy npH khiiichhoh HHBa3HH neHTOH- 
Hbie nepBH BbicTynaiOT ochobhbimh KOHKypeHTaMH paa xo3aeB 3a nnipeBbie 
pecypcbi. npHMenaTeneH TaKace h tot (})aKT, hto copepacaHHe 6enxa b Tene 3pe- 
nbix T. minor 6bino oneHb bbicokhm. 3to ooycnoBneHO TeM, hto oenKOBbie 
KOMnoHeHTbi HeooxoAHMbi He TonbKO Ana pocTa h aKTHBHOH >KH3HeAeaTenb- 
hocth TeTpaOoTpnHA, ho h Ana npopypHpoBaHHa oonbmoro KonHHecTBa anp. 
KpoMe toto, (J)H3HonorHHecKaa peaTenbHOCTb TeTpaooTpHHp (mrraHHe, npopy- 
pnpoBaHne anp, npoTHBOCToaHne HMMyHHoir CHCTeMe h nntpeBapHTenbHbiM 
cjjepMeHTaM xo3aHHa) MoaceT cnocoScTBOBaTb ycHneHHK) GenKOBoro oSMeHa y 
nrap (noBbiuieHHe KOHpeHTpapHH oomero 6enKa h mohcboh KHcnoTbi), bkth- 
BH3apnn HMMyHHOH CHCTeMbi xo3aeB (yBenHneHHe ypoBHa raMMa-rnoGy- 
nHHOB), a T3K>Ke BbI3bIBaeT HHTOKCHKapHK) OpraHH3Ma (nOBbIHieHHe aKTHBHO- 
cth TpaHcaMHHa3 h copepacaHHa mo ah (J)HpHpoBaHHOH (J)OpMbi anbSyMHHa). 
06 3tom CBHACTenbCTByeT cpaBHHTenbHbin aHanH3 6hoxhmhh6ckhx napaMeT- 
poB y raynbimen, HHBa3HpoBaHHbix nonoB03penbiMH h MonopbiMH pecTopaMH 
T. minor. AHanorHHHbie H3MeHeHHa 6hoxhmhh6Ckhx noKa3aTenen b nna3Me 
KpoBH ycTaHOBneHbi y cepeopncTbix naex h mocbok, HHBa3iipoBaHHbix neH i on- 
hbimh nepBaMH T. erostris (KyioiHHa, KyioiHH, 2006, 2011). HmepecHO, hto 
noBbiuieHHe ypoBHa mohcboh KHcnoTbi OTMeneHO b nna3Me KpoBH npn HHBa- 
3hh T. erostris cepeopncTbix naeK, mocbok, B3pocnbix ocooeii h nTeHpoB, npn 
HHBa3HH nonoB03penbiMH T. minor aTnaHTHnecKoro rnynbima, a TaKace npn 
3KcnepHMeHTanbHOM ronoAaHHH HaeK-xoxoTyHHH (Totzke et al., 1999; KyKnn- 
Ha, KyKnHH, 2006, 2011). no Been bhahmocth, H3MeHemie ypoBHa mohcboh 
KHcnoTbi b nna3Me KpoBH CBnpeTenbCTByeT 06 aKTHBH3apHii MeTa6onH3Ma 6en- 
kob b opraHH3Me b nepnoA orpaHHneHHa b numeBbix pecypcax (KOHKypeHpna 
3a HyTpHeHTbi Meacpy napa3HTOM h xo3aHHOM, ronoAaHiie). 

TaKHM o6pa30M, Ha ocHOBaHHH nonyneHHbix AaHHbix Moamo CAenaTb hcko- 
Topbie 3aKniOHeHHa. JleHTOHHbie nepBH T. minor noKanroyiOTca npeiiMyipecT- 
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BeHHO b npoKCHMajiBHOM 0T,nejie TOHKoro KHiueHHHKa aTJiaHTHHecKoro raynbi- 
rna. J\im 3Toro ynacTKa mimeBapHTejibHoro TpaKTa xapaKTepHa naHBbiemafl 
aKTHBHOCTb npoTea3. T n,qpojiH3 6ejiKOB, Hcnonb3yeMbix Kaic napa3HTaMH, Tax h 
xo3aeBaMH, nponcxoAHT raaBHbiM o6pa30M b npopecce noaocTHoro immeBa- 
peHna. B cTpo6nae TeTpa6oTpHH,a; aKTHBHOCTb (j)epMeHTOB rH^poaH3a 6emcoB 
3HaHHTeabHO Huace aKTHBHOcra npoTea3 b cjih3hctoh KHiueaHHKa xo3aHHa. 
IIapa3HTiipoBaHHe nojioB03pejibix aeuTonubix aepBefi b KHiueaHHKe xo3aHHa 
npHBOflHT K CHII/KeilHIO CyMMapHOH 3KTHBHOCTH 111,11, a T3K>KC K IIOBbimeHHK) 
noKa3aTeaeii 6enKOBoro o6MeHa b naa3Me kpobh h noHH>KeHHK) Maccbi Teaa. 
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RELATIONSHIPS IN THE «NORTHERN FULMAR (. FULMARUS GLACIALIS) — 
TETRABOTHRIUS MINOR (CESTODA: TETRABOTHRlIDAE)» 
SYSTEM: PHYSIOLOGICAL ASPECTS 

M. M. Kuklina 
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mucosa of intestine, blood plasma. 


SUMMARY 

Relationships between the northern fulmar (. Fulmarus glacialis L., 1761) and cestodes 
Tetrabothrius minor Loennberg, 1893 (Cestoda: Tetrabothriidae) were studied. The results 
of calculation of the number of tapeworms in different parts (proximal, medial and distal) 
of bird intestines are represented. Parameters of protein metabolism in the northern fulmar 
and cestodes T. minor were investigated. Activity of proteases in different parts of nort¬ 
hern fulmar intestine and in the strobila of T. minor was determined. Digestion processes 
occurring on digestive-absorptive surfaces of the intestine of the northern fulmar and of 
cestodes were studied. Biochemical indices of blood plasma of the northern fulmar were 
analyzed in relation to the intensity of invasion and the stage parasite maturation. The hig¬ 
hest indices of the invasion of the northern fulmar with T. minor were recorded in the pro¬ 
ximal part if the intestine. It was shown that the preferred localization of tapeworms in 
the proximal department of the intestine was determined by abundance of food and high 
activity of digestive enzymes in this place. Active hydrolysis of proteins in the intestine of 
the northern fulmar and on tegument surfaces of T. minor occurred mainly during the pro¬ 
cess of cavernous digestion. To a greater extent, the physiological state of the northern ful¬ 
mar depended on the intensity of invasion and on the maturation stage of tapeworms. 
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